Abstract In this paper, we propose a vital data analysis platform which resolves existing problems to utilize vital data for real-time actions. Recently, IoT technologies have been progressed but in the healthcare area, real-time actions based on analyzed vital data are not considered sufficiently yet. The causes are proper use of analyzing methods of stream / micro batch processing and network cost. To resolve existing problems, we propose our vital data analysis platform. Our platform collects vital data of Electrocardiograph and acceleration using an example of wearable vital sensor and analyzes them to extract posture, fatigue and relaxation in smart phones or cloud. Our platform can show analyzed dangerous posture or fatigue level change. We implemented the platform and we are now preparing a field test.
Introduction
Recently, IoT (Internet of Things) technologies have been progressed. IoT is the technology to attach communication functions to physical things, connect things to networks, analyze things data to enable automatic control. IoT application areas are wide such as manufacturing, supply chain [1] [2] , maintenance which Industrie4.0 [3] and Industrial Internet [4] target and also health care, agriculture, energy.
To utilize IoT data, IoT platforms also appeared to develop and operate IoT applications effectively. AWS IoT [5] is a platform to analyze IoT data on a cloud by integrating several Amazon Web Services. For example, Amazon Kinesis collects and delivers IoT data by MQTT(MQ Telemetry Transport) [6] protocol to a cloud and Amazon Machine Learning analyzes those data by machine learning algorithms. To integrate IoT data and other services, there are some service coordination technologies such as [7] - [13] .
In manufacturing or maintenance area, there are applications of appropriate timing maintenance actions based on monitored business machine statuses (e.g., KOMTRAX [14] ), but in the healthcare area, real-time actions based on analyzed vital data are not considered sufficiently yet. Of course, there are applications to show daily statistical information such as calorie consumption using wearable sensor data such as amount of movement acquired by list band sensor, however it has not been able to utilize vital data to real-time actions.
There are two main causes. The first is proper use of analyzing methods. To utilize vital data in real-time, not only batch processing but also stream processing for continuous data and micro batch processing for bulk data of short period are needed, but it is not considered to apply health care industry sufficiently. The second is network cost. Because vital data is continuously generated, bandwidth to transfer them to a cloud is large.
Based on these backgrounds, in this paper, we propose a vital data analysis platform which resolves existing two problems based on open source HortonWorks Data Platform (HDP) [15] architecture to utilize vital data. Our platform collects workers' vital data of Electrocardiograph and acceleration using wearable vital sensor (e.g., [16] ) and analyzes them to extract posture, fatigue and relaxation in smart phones or cloud. Our platform can show analyzed dangerous posture or fatigue level change.
The rest of this paper is organized as follows. In Section 2, we review existing IoT technologies. In Section 3, we propose and design a vital data utilization platform which resolves existing problems. We summarize the paper in Section 4. ties such as bridge, electric and gas by setting Orbit. Moreover, companies can develop IoT applications on Toami [19] which is an IoT cloud platform provided by NTT DOCOMO and enables visualization of collected data easily.
Overview of IoT data technologies
IoT use cases not only analyzing and visualizing IoT data but also taking appropriate actions fast such as automatic repair orders are increased. Therefore, IoT data analysis of stream processing such as Storm [20] or Spark Streaming [21] becomes more popular though batch processing such as MapReduce [22] Here, we summarize existing problems. The first is proper use of analyzing methods. To utilize vital data in real-time, not only batch processing but also stream processing for continuous data and micro batch processing for bulk data of short period are needed, but it is not considered to apply health care industry sufficiently. The second is network cost.
Because vital data is continuously generated, bandwidth to transfer them to a cloud is large.
Proposal of vital data analysis platform which resolves existing problems
In this section, we propose vital data analysis platform which resolves existing problems. In 3.1, we explain approaches to resolve existing problems. In 3.2, we show a design of platform to analyze vital data based on HDP.
1 Approaches to resolve existing problems
Our platform collects workers' vital data via wearable sensor such as hitoe, analyzes them and stores on a cloud. Our platform can store workers' health statuses such as fatigue level change, alerts for emergent situation such as dangerous posture.
To resolve existing problems, we propose following two ideas for our platform.
The first is semi real-time analysis of fatigue and relaxation by micro batch processing of vital data using Spark
Streaming on a cloud.
The second is stream processing of hitoe data on smart phones to extract primary processed data from raw data and to detect dangerous posture.
Thanks to these ideas, we have following merits.
Smart phones only send primary processed data (e.g., A cloud analyzes bulk primary processed data in a short period (e.g., 1 minute RRI data) and extracts high level information such as fatigue or relaxation. Because analyzing fatigue or relaxation needs complex analyzing logic, rich computation resources of cloud are used. And for high accuracy analysis of high level information, analysis of bulk data with certain period is needed. Therefore, we adopt micro batch processing which repeats storing and analyzing in a short period. Figure 1 shows system image based on above ideas. We implemented our platform using Spark and HBase. Figure 2 shows a screen image of implemented platform and hitoe. We are preparing a field test. We will report the result of field test in another paper.
2 Design of vital data analysis platform

Conclusion
In this paper, we proposed a vital data analysis platform which resolves existing problems based on HDP architecture to utilize vital data for real-time actions.
Our platform has two characteristics. The first is semi real-time analysis of fatigue and relaxation by micro batch We will propose our platform to actual industry companies to conduct a field test.
